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(54) PROTECTIVE CIRCUIT FOR PIEZOELECTRIC INVERTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a highly reliable protective circuit for 
piezoelectric inverter in which overvoltage and overcurrent protection can be 
realized efficiently while taking a counter-measure of protecting a piezoelectric 
transformer against damage. 

SOLUTION: In addition to conventional sections (a current detecting circuit 4, a 
voltage/frequency converter 5, an overvoltage detecting circuit 7, a comparator 8 
and a processing circuit 13), the overvoltage protective circuit in the inventive 
protective circuit comprises a processing circuit 1 1 being triggered with a first 
signal from the overvoltage detecting circuit 7 to output a voltage signal, a 
comparator 12 outputting a second signal if the voltage signal is larger than a 
specified value, a processing circuit 14 for stopping driving of a drive circuit 1 in 
response to the second signal, and a processing circuit 15 for resetting R the 
processing circuit 1 1 when a normal current flows through a load circuit 3. The 
overvoltage protective circuit further comprises an overcurrent detecting circuit 9 
for detecting supply current to the drive circuit 1 and outputting a detecting 
current, a comparator 10 outputting a third signal if the detection current is larger 
than a specified value, and common circuits 13, 11, 12, 14, 15. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] While having the overvoltage protection circuit attached to the piezo-electric inverter of the circuitry which drives 
the piezoelectric transformer which has a load in a drive circuit When this overvoltage protection circuit has the transformer 
output voltage detection means and this detection electrical potential difference larger than a predetermined value which 
detect the output voltage of this piezoelectric transformer and output a detection electrical potential difference In the 
protection network for piezo-electric inverters including the 1st comparator which outputs the signal of **** 1 , and the 1st 
processing circuit in which the output voltage of this piezoelectric transformer is reduced according to this 1st signal The 2nd 
processing circuit which outputs the voltage signal which said overvoltage protection circuit makes said 1st signal a trigger, 
and changes with a predetermined time constant, The 2nd comparator which outputs the 2nd signal when said voltage signal 
is larger than a predetermined value, The protection network for piezo-electric inverters characterized by having the 3rd 
processing circuit which stops the drive of said drive circuit according to said 2nd signal, and the 4th processing circuit 
which resets said 2nd processing circuit when a current flows normally for the load of said piezoelectric transformer. 
[Claim 2] In the protection network for piezo-electric inverters equipped with the overcurrent protection network attached to 
the piezo-electric inverter of the circuitry which drives the piezoelectric transformer which has a load in a drive circuit said 
overcurrent protection network An overcurrent detection means to detect the supply current in said drive circuit, and to 
output a detection current, The 3rd comparator which outputs the 3rd signal when said detection current is larger than a 
predetermined value, The 5th processing circuit in which the output voltage of said piezoelectric transformer is reduced 
according to said 3rd signal, The 6th processing circuit which outputs the voltage signal which changes with a predetermined 
time constant by making said 3rd signal into a trigger, The 4th comparator which outputs the 4th signal when said voltage 
signal is larger than a predetermined value, The protection network for piezo-electric inverters characterized by having the 
7th processing circuit which stops the drive of said drive circuit according to said 4th signal, and the 8th processing circuit 
which resets said 6th processing circuit when a current flows normally for the load of said piezoelectric transformer. 
[Claim 3] While having the overvoltage protection circuit and overcurrent protection network which are attached to the 
piezo-electric inverter of the circuitry which drives the piezoelectric transformer which has a load in a drive circuit When 
this overvoltage protection circuit has the transformer output voltage detection means and this detection electrical potential 
difference larger than a predetermined value which detect the output voltage of this piezoelectric transformer and output a 
detection electrical potential difference In the protection network for piezo-electric inverters including the 1st comparator 
which outputs the signal of**** 1, and the 1st processing circuit in which this output voltage in this piezoelectric 
transformer is reduced according to this 1st signal The 2nd processing circuit which outputs the voltage signal which said 
overvoltage protection circuit makes said 1 st signal a trigger, and changes with a predetermined time constant, The 2nd 
comparator which outputs the 2nd signal when said voltage signal is larger than a predetermined value, The 3rd processing 
circuit which stops the drive of said drive circuit according to said 2nd signal, It has the 4th processing circuit which resets 
said 2nd processing circuit when a current flows normally for the load of said piezoelectric transformer. Said overcurrent 
protection network An overcurrent detection means to detect the supply current in said drive circuit, and to output a detection 
current, The 3rd comparator which outputs the 3rd signal when said detection current is larger than a predetermined value, 
The 5th processing circuit in which the output voltage of said piezoelectric transformer is reduced according to said 3rd 
signal, The 6th processing circuit which outputs the voltage signal which changes with a predetermined time constant by 
making said 3rd signal into a trigger, The 4th comparator which outputs the 4th signal when said voltage signal is larger than 
a predetermined value, The 7th processing circuit which stops the drive of said drive circuit according to said 4th signal, It 
has the 8th processing circuit which resets said 6th processing circuit when a current flows normally for the load of said 
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piezoelectric transformer. Further Said 1st processing circuit and said 5th processing circuit, Said 2nd processing circuit and 
said 6th processing circuit, and said 3rd processing circuit and said 7th processing circuit, Said 4th processing circuit and 
said 8th processing circuit, and said the 2nd comparator and said 4th comparator are a protection network for piezo-electric 
inverters characterized by consisting of respectively common circuits. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is a protection network attached to the piezo-electric inverter of the circuitry which 
drives the piezoelectric transformer which mainly has a load in a drive circuit, and relates to the protection network for 
piezo-electric inverters which made overvoltage protection efficient in detail and took the measures against an overcurrent 
protection. 
[0002] 

[Description of the Prior Art] Conventionally, as this kind of a protection network for piezo-electric inverters, the thing of a 
configuration as shown, for example in drawing 4 is mentioned. This protection network for piezo-electric inverters is 
attached to the piezo-electric inverter of the circuitry which drives the piezoelectric transformer 2 which has a load in the 
drive circuit 1. While connecting to a piezoelectric transformer 2 the end child side of the load circuit 3 by the cold cathode 
tube which accomplishes a load and carrying out ground connection of the other end child side of a load circuit 3 through 
Resistor Rx The input side of the drive circuit 1 is made to make mediation connection of the current detector 4, the 
electrical-potential-difference-frequency (V-F) converter 5, and the processing circuit 6 between the other end child side of a 
load circuit 3, and Resistors Rx. Furthermore, ground connection of between the output side side of a piezoelectric 
transformer 2 and the end child sides of a load circuit 3 is carried out through two partial pressure resistors Ra and Rb. And 
the input side of the processing circuit 6 is made to make mediation connection of the overvoltage detector 7 and the 
comparator 8 between these partial pressure resistors Ra and Rb, and the overvoltage protection circuit is constituted. 
[0003] In the case of this protection network for piezo-electric inverters, a piezo-electric inverter functions as a thing for cold 
cathode tube lighting by using a cold cathode tube for a load circuit 3. A current hardly flows, but if discharge is started and 
the light is switched on, a several mA to dozens of mA current will flow, and the electrical potential difference between the 
both-ends children of a cold cathode tube will fall, until, as for the electrical characteristics of the cold cathode tube of a load 
circuit 3, a cold cathode tube starts discharge, after a direct-current (DC) power source is supplied to the circuitry (inverter 
circuit) of a piezo-electric inverter. Thereby, a piezo-electric inverter generates the high voltage, before the cold cathode tube 
of a load circuit 3 lights up, and it is necessary to have after lighting the function committed so that a lighting electrical 
potential difference may be lowered. 

[0004] Drawing 5 shows the operating characteristic (load characteristic) of the piezoelectric transformer 2 here with the 
relation of the output voltage to a frequency. There is a property in which resonance frequency fr2 will fall as shown in a 
curve C2 if a high-voltage output is obtained with resonance frequency frl as shown in a curve CI and a load becomes 
heavy when the load characteristic of a piezoelectric transformer 2 has a light load, and the maximum output electrical 
potential difference also falls. By having such a property, the piezoelectric transformer 2 is suitable in order to make a cold 
cathode tube turn on. 

[0005] Usually, by the electrical-potential-difference-frequency converter 5, the initial value of an output frequency is set as 
the frequency fr3 of a low battery on a curve CI, when a load is light. If the drive of a load (cold cathode tube) is started, will 
lower an output frequency one by one and the output voltage in a piezoelectric transformer 2 will be increased. When a 
piezoelectric transformer 2 reaches the output voltage V41 of a frequency fr4 and a cold cathode tube lights up, actuation is 
made to shift on a curve C2, and it is considering as the output voltage V42 from which load impedance changed. Moreover, 
a frequency fr4 is controlled so that the current which flows a cold cathode tube according to the current value detected by 
the load current detector 4 becomes a predetermined value, and the output frequency of the 

electrical-potential-difference-frequency converter 5 drives a piezoelectric transformer 2 through the drive circuit 1 with the 
output voltage V5 of the frequency fr5 according to it. However, the relation which was mentioned above and it is 
respectively unrelated fr2<fr5<frl<fr4<fr3 in a frequency is materialized. 
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[0006] By the way, if a piezoelectric transformer 2 is operated when the cold cathode tube of a load circuit 3 is not connected, 
since load impedance will become seemingly infinite, a pressure-up ratio increases, and the electrical potential difference 
which is proportional to the output voltage also at the midpoint of the partial pressure resistors Ra and Rb appears. So, when 
it goes up to a value to restrict the output voltage of a piezoelectric transformer 2 in the partial pressure resistors Ra and Rb, 
the division ratio is set up so that a predetermined electrical potential difference can be obtained. An overvoltage protection 
circuit works in such the condition. 

[0007] That is, the electrical potential difference by which the partial pressure was carried out is changed into a direct current 
in the overvoltage detector 7, and in the condition that the load is usually connected, if the electrical potential difference 
which is not impressed will be in unloaded condition, it will appear, and it is impressed to the processing circuit 6. Since the 
load current does not flow in unloaded condition, the output frequency of the electrical-potential-difference-frequency 
converter 5 declines and the output voltage of a piezoelectric transformer 2 increases. However, if the output voltage of a 
piezoelectric transformer 2 becomes beyond a predetermined value, by making the output frequency of the 
electrical-potential-difference-frequency converter 5 high, drive frequency is raised through the drive circuit 1 , it prevents 
that an overvoltage continues and is outputted from a piezoelectric transformer 2, and breakage prevention of a piezoelectric 
transformer 2 is performed. 

[0008] Thus, in the existing protection network for piezo-electric inverters, an overvoltage protection circuit works so that it 
may prevent that the output voltage from a piezoelectric transformer 2 turns into an overvoltage working when the cold 
cathode tube of a load circuit 3 is not connected. 
[0009] 

[Problem(s) to be Solved by the Invention] In the case of the protection network for piezo-electric inverters mentioned above, 
even if the output voltage of a piezoelectric transformer once turns into a low battery in the overvoltage protection circuit, an 
electrical-potential-difference-frequency converter works again. Since actuation is repeated by condition of working if the 
drive frequency of a drive circuit becomes low and the output voltage of a piezoelectric transformer becomes again large, 
There is a problem of being hard to perform overvoltage protection efficiently, and also when the load of a piezoelectric 
transformer short-circuits, it is easy to damage a piezoelectric transformer, and since the measures for protecting this are not 
taken, there is a problem in dependability. 

[0010] This invention was made that such a trouble should be solved, and the technical technical problem is to offer the 
protection network for piezo-electric inverters where the dependability which coped with breakage prevention of a 
piezoelectric transformer is high while being able to perform protection of an overvoltage and an overcurrent efficiently. 
[0011] 

[Means for Solving the Problem] While having the overvoltage protection circuit attached to the piezo-electric inverter of the 
circuitry which drives the piezoelectric transformer which has a load in a drive circuit according to this invention When this 
overvoltage protection circuit has the transformer output voltage detection means and this detection electrical potential 
difference larger than a predetermined value which detect the output voltage of this piezoelectric transformer and output a 
detection electrical potential difference In the protection network for piezo-electric inverters including the 1st comparator 
which outputs the signal of **** 1, and the 1st processing circuit in which the output voltage of this piezoelectric 
transformer is reduced according to this 1st signal The 2nd processing circuit which outputs the voltage signal which an 
overvoltage protection circuit makes the 1st signal a trigger, and changes with a predetermined time constant, The 2nd 
comparator which outputs the 2nd signal when a voltage signal is larger than a predetermined value, The protection network 
for piezo-electric inverters equipped with the 3rd processing circuit which stops the drive of a drive circuit according to the 
2nd signal, and the 4th processing circuit which resets the 2nd processing circuit when a current flows normally for the load 
of a piezoelectric transformer is obtained. 

[0012] In the protection network for piezo-electric inverters equipped with the overcurrent protection network attached to the 
piezo-electric inverter of the circuitry which, on the other hand, drives the piezoelectric transformer which has a load in a 
drive circuit according to this invention An overcurrent detection means for an overcurrent protection network to detect the 
supply current in a drive circuit, and to output a detection current, The 3rd comparator which outputs the 3rd signal when a 
detection current is larger than a predetermined value, The 5th processing circuit in which the output voltage of a 
piezoelectric transformer is reduced according to the 3rd signal, The 6th processing circuit which outputs the voltage signal 
which changes with a predetermined time constant by making the 3rd signal into a trigger, The 4th comparator which 
outputs the 4th signal when a voltage signal is larger than a predetermined value, The protection network for piezo-electric 
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inverters equipped with the 7th processing circuit which stops the drive of a drive circuit according to the 4th signal, and the 
8th processing circuit which resets the 6th processing circuit when a current flows normally for the load of a piezoelectric 
transformer is obtained. 

[0013] On the other hand, while having the overvoltage protection circuit and overcurrent protection network which are 
attached to the piezo-electric inverter of the circuitry which drives the piezoelectric transformer which has a load in a drive 
circuit according to this invention When this overvoltage protection circuit has the transformer output voltage detection 
means and this detection electrical potential difference larger than a predetermined value which detect the output voltage of 
this piezoelectric transformer and output a detection electrical potential difference In the protection network for 
piezo-electric inverters including the 1st comparator which outputs the signal of **** 1, and the 1st processing circuit in 
which this output voltage in this piezoelectric transformer is reduced according to this 1st signal The 2nd processing circuit 
which outputs the voltage signal which an overvoltage protection circuit makes the 1st signal a trigger, and changes with a 
predetermined time constant, The 2nd comparator which outputs the 2nd signal when a voltage signal is larger than a 
predetermined value, It has the 3rd processing circuit which stops the drive of a drive circuit according to the 2nd signal, and 
the 4th processing circuit which resets the 2nd processing circuit when a current flows normally for the load of a 
piezoelectric transformer. An overcurrent detection means for an overcurrent protection network to detect the supply current 
in a drive circuit, and to output a detection current, The 3rd comparator which outputs the 3rd signal when a detection 
current is larger than a predetermined value, The 5th processing circuit in which the output voltage of a piezoelectric 
transformer is reduced according to the 3rd signal, The 6th processing circuit which outputs the voltage signal which 
changes with a predetermined time constant by making the 3rd signal into a trigger, The 4th comparator which outputs the 
4th signal when a voltage signal is larger than a predetermined value, It has the 7th processing circuit which stops the drive 
of a drive circuit according to the 4th signal, and the 8th processing circuit which resets the 6th processing circuit when a 
current flows normally for the load of a piezoelectric transformer. Further The 1st processing circuit and the 5th processing 
circuit, The protection network for piezo-electric inverters which consisted of circuits where the 2nd processing circuit and 
the 6th processing circuit, the 3rd processing circuit and the 7th processing circuit, the 4th processing circuit and the 8th 
processing circuit, and the 2nd comparator and 4th comparator are common respectively is obtained. 
[0014] 

[Embodiment of the Invention] An example is given to below and the protection network for piezo-electric inverters of this 
invention is explained to a detail with reference to a drawing. 

[0015] Drawing 1 is the block diagram having shown the basic configuration of the protection network for piezo-electric 
inverters concerning one example of this invention. Like the conventional circuit which showed drawing 4 also in this 
protection network for piezo-electric inverters While connecting to a piezoelectric transformer 2 the end child side of the 
load circuit 3 by the cold cathode tube which accomplishes a load and carrying out ground connection of the other end child 
side of a load circuit 3 through Resistor Rx The input side of the drive circuit 1 is made to make mediation connection of the 
current detector 4, the electrical-potential-difference-frequency (V-F) converter 5, and the processing circuit 13 between the 
other end child side of a load circuit 3, and Resistors Rx. Furthermore, ground connection of between the output side side of 
a piezoelectric transformer 2 and the end child sides of a load circuit 3 is carried out through two partial pressure resistors Ra 
and Rb. And it has the overvoltage protection circuit constituted by making the input side of the processing circuit 13 make 
mediation connection of the overvoltage detector 7 and the comparator 8 between these partial pressure resistors Ra and Rb. 
[0016] Namely, in this overvoltage protection circuit, the overvoltage detector 7 serves as a transformer output voltage 
detection means to detect output voltage of a piezoelectric transformer 2 among the partial pressure resistors Ra and Rb, and 
to output a detection electrical potential difference. The comparator 8 is the 1st comparator which outputs the 1st signal, 
when a detection electrical potential difference is larger than a predetermined value, and the processing circuit 13 is the 1st 
processing circuit in which the output voltage of a piezoelectric transformer 2 is reduced according to the 1st signal. 
[0017] However, except [ that each part (the current detector 4, the electrical-potential-difference-frequency converter 5, the 
overvoltage detector 7, a comparator 8, and processing circuit 13) which the overvoltage protection circuit mentioned above 
is included in the case of this protection network for piezo-electric inverters ], The 2nd processing circuit 1 1 which outputs 
the voltage signal which changes with a predetermined time constant by making the 1 st signal into a trigger, The 2nd 
comparator 12 which outputs the 2nd signal when a voltage signal is larger than a predetermined value, When a current does 
not flow for the 3rd processing circuit 14 which stops the drive of the drive circuit 1 according to the 2nd signal, and the load 
(load circuit 3) of a piezoelectric transformer 2 (at the time of cutoff), while set S Carrying out the 2nd processing circuit 1 1 
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When a current flows normally, it has the 4th processing circuit 15 which reset R Carries out the 2nd processing circuit 11, 
and changes. 

[0018] Moreover, in the case of this protection network for piezo-electric inverters, the overcurrent protection network is 
attached by each part configuration mentioned above to the piezo-electric inverter of the circuitry which drives the 
piezoelectric transformer 2 which has a load (load circuit 3) in the drive circuit 1. The overcurrent sensing circuit 9 which 
this overcurrent protection network detects the supply current in a drive circuit, and outputs a detection current, The 3rd 
comparator 10 which outputs the 3rd signal when a detection current is larger than a predetermined value, The 5th 
processing circuit 13 in which the output voltage of a piezoelectric transformer 2 is reduced according to the 3rd signal, The 
6th processing circuit 1 1 which outputs the voltage signal which changes with a predetermined time constant by making the 
3rd signal into a trigger, The 4th comparator 12 which outputs the 4th signal when a voltage signal is larger than a 
predetermined value, When an overcurrent flows for the 7th processing circuit 14 which stops the drive of the drive circuit 1 
according to the 4th signal, and the load (load circuit 3) of a piezoelectric transformer 2 (at the time of a short circuit), while 
set S Carrying out the 6th processing circuit 1 1 When a current flows normally, it has the 8th processing circuit 1 5 which 
reset R Carries out the 6th processing circuit 1 1 . 

[0019] That is, in the overvoltage protection circuit of this protection network for piezo-electric inverters, and the 
overcurrent protection network, the 1st and 5th processing circuits 13, the 2nd and 6th processing circuits (the case where it 
considers as a flip-flop circuit can be illustrated) 11, the 3rd and 7th processing circuits 14, the 4th and 8th processing 
circuits 15, and the 2nd and 4th comparators 12 consist of respectively common circuits. 

[0020] If a piezoelectric transformer 2 makes it operate also in this protection network for piezo-electric inverters when the 
cold cathode tube of a load circuit 3 is not connected, since load impedance becomes seemingly infinite, a pressure-up ratio 
will increase, and the electrical potential difference which is proportional to that output voltage also at the midpoint of the 
partial pressure resistors Ra and Rb will appear. So, when it goes up to a value to restrict the output voltage of a piezoelectric 
transformer 2 in the partial pressure resistors Ra and Rb, the division ratio is set up so that a predetermined electrical 
potential difference can be obtained. An overvoltage protection circuit works in such the condition. 

[0021] That is, the electrical potential difference by which the partial pressure was carried out is changed into a direct current 
in the overvoltage detector 7, in the condition that the load is usually connected, if the big electrical potential difference 
which is not impressed will be in unloaded condition, it will appear, becomes beyond a predetermined output, and operates 
the 1st comparator 8. If the 1st signal output of the 1st comparator 8 changes, the 2nd processing circuit 1 1 will be operated. 
If the time constant circuit where the output is installed in the input of the 2nd comparator 12 as the 2nd processing circuit 1 1 
is a flip-flop circuit is operated, the input of the 2nd comparator 12 will go up with a predetermined time constant, and if it 
becomes the electrical-potential-difference value set up beforehand, the output of the 2nd comparator 12 will be reversed. If 
the output of this 2nd reversed comparator 12 inputs into the 3rd processing circuit 14, in order that the 3rd processing circuit 
14 may stop the drive circuit 1, a drive is stopped and a piezoelectric transformer 2 is protected from an overvoltage. 
[0022] Drawing 2 is the timing chart which showed the wave of the processing signal of each part at the time of the cutoff 
actuation by the overvoltage protection circuit of this protection network for piezo-electric inverters. 
[0023] Here, in the case of the detection electrical potential difference a outputted from the overvoltage detector 7, the 
current detected in the current detector 4 is zero, and the driver voltage to the piezoelectric transformer 2 by the drive circuit 
1 increases with time amount by output frequency control of the electrical-potential-difference-frequency converter 5, but 
After the 1st processing circuit 13 works and the driver voltage by the drive circuit 1 falls, the wave becomes saw-like and 
by repeating increasing again shows signs that it becomes touch-down potential, in the second half The wave of the 1st 
signal b outputted from the 1st comparator 8 shows signs that it becomes the rectangle which starts to timing when the 
detection electrical potential difference a from the overvoltage detector 7 becomes beyond a specific value. 
[0024] If the 1st signal b which passed along the 1st comparator 8 goes into the set input of a flip-flop circuit about the wave 
of the voltage signal c from the 2nd processing circuit 1 1 inputted into the 2nd comparator 12 when the detection electrical 
potential difference a from the overvoltage detector 7 is beyond a predetermined value, becoming signs that become the 
input of the 2nd comparator 12 and input voltage rises with a predetermined time constant is shown. However, if this voltage 
signal c becomes the electrical-potential-difference value set up beforehand, the wave of the 2nd signal e outputted from the 
2nd comparator 12 will be reversed. If the output (the 2nd signal e) of this 2nd reversed comparator goes into the 3rd 
processing circuit 14, the 3rd processing circuit 14 will stop the drive circuit 1, and a piezoelectric transformer 2 will stop it. 
About the wave of the current d which flows to the output frequency of the electrical-potential-difference-frequency 
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converter 5, or the cold cathode tube of a load circuit 3, signs that an output does not come out in this case are shown. 
[0025] Thus, in the protection network for piezo-electric inverters, after the change in the output (detection electrical 
potential difference a) of the overvoltage detector 7 repeats predetermined time, an overvoltage protection circuit works. 
[0026] By the way, if it is made to operate when the cold cathode tube of the load (load circuit 3) of a piezoelectric 
transformer 2 has short-circuited similarly, since an overcurrent will flow in the drive circuit 1, an overcurrent sensing circuit 
9 detects the overcurrent, in the condition that the load is usually connected normally, it will appear, if the electrical potential 
difference which is not impressed will be in short circuit loaded condition, and it becomes beyond a predetermined output, 
and the 1st comparator 8 is operated. An overcurrent protection network works in this condition. 

[0027] Although the cold cathode tube of a load circuit 3 starts discharge while drive frequency changes to the lower one 
from the higher one after a direct-current (DC) power source is usually supplied to the circuitry (inverter circuit) of a 
piezo-electric inverter, it may take predetermined time amount for a cold cathode tube to discharge, when ambient 
temperature is low. 

[0028] Then, ambient temperature is low here and the time amount taken for the cold cathode tube of a load circuit 3 to 
discharge is expected, and even if the time amount beyond it passes, when not starting discharge, it is made for an 
overcurrent protection network to work. 

[0029] drawing 3 is the timing chart which showed the wave of the processing signal of each part at the time of flowing a 
normal current into the predetermined within a time one before it switches on the power source of a piezo-electric inverter 
and this protection network for piezo-electric inverters works in a load circuit 3 (at the time of the return actuation by the 
overvoltage protection circuit of the protection network for piezo-electric inverters). 

[0030] Since the current detected in the current detector 4 is zero here in detection electrical-potential-difference a' outputted 
from the overvoltage detector 7, the driver voltage to the piezoelectric transformer 2 by the drive circuit 1 increases with 
time amount by output-frequency control of the electrical-potential-difference-frequency converter 5, but after the 1st 
processing circuit 13 works and the driver voltage by the drive circuit 1 falls, by repeating increasing again shows that the 
wave becomes saw-like. Signs that a current flows out normally and is maintained at almost fixed potential the second half 
are shown. The wave of 3rd signal b* outputted from the 1st comparator 8 shows signs that it becomes the rectangle which 
starts to timing when detection electrical-potential-difference a' from the overvoltage detector 7 becomes beyond a specific 
value. 

[003 1] the - two - a comparator - 12 - inputting - having - the - two - processing - a circuit - 1 1 - from - a voltage 
signal - c - ' -- a wave - being related - an overvoltage - a detector - seven ~ from - detection - an electrical potential 
difference ~ a — ' — predetermined — a value — the above -- it is -- the time — the — one — a comparator — eight — having 
passed - the - one — a signal - b — ' ~ a flip-flop circuit - a set input — entering - if — the - two - a comparator - 12 - an 
input — becoming — predetermined — a time constant — input voltage — going up — a situation — becoming — things — be 
shown -****-. However, if a current begins to flow normally to the cold cathode tube of a load circuit 3 so that it may be 
shown in the second half of detection electrical-potential-difference a' before this voltage signal c' becomes the 
electrical-potential-difference value set up beforehand Since the signal of normal actuation is outputted from the 1 st 
processing circuit 13 and it is inputted into the reset R of a flip-flop circuit, 2nd signal e* outputted from the 2nd comparator 
12 will be in the condition of not being outputted not been reversed, and the drive circuit 1 will serve as the usual actuation, 
an electrical potential difference - a frequency — a converter - five — an output frequency — or — a load circuit — three — a 
cold cathode tube - flowing - a current - d - ' - a wave - being related - the second half - from - a current - flowing out 
— normal — outputting — having begun — a situation -- being shown --****. 
[0032] 

[Effect of the Invention] since it enables it to measure an overcurrent protection according to the protection network for 
piezo-electric inverters of this invention as stated above while not damaging a piezoelectric transformer and making 
overvoltage protection perform efficient, even if an overvoltage and an overcurrent occur by the short circuit and 
disconnection of the load circuit of a piezoelectric transformer by equipping an overvoltage protection circuit list with an 
overcurrent protection network, breakage prevention of a piezoelectric transformer is coped with, and dependability is 
markedly alike and comes to improve. Especially, since it has many circuitry parts which are common into the circuitry part 
in an overvoltage protection circuit in an overcurrent protection network, breakage prevention of a piezoelectric transformer 
can be embodied certainly, without enlarging a circuit scale. And since he is trying to work when a cold cathode tube is used 
as a load circuit of a piezoelectric transformer when not starting discharge, even if ambient temperature is low, it expects the 
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part which takes predetermined time amount for a cold cathode tube to discharge and the time amount beyond it passes, high 
dependability comes to be acquired in respect of a function, without barring basic actuation. 



[Translation done.] 
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*ffl«g[«]8§£ffl«-r & c <b . 

®SE«IWI5IS§7. =>:w?U-#8, tofflHSS 1 3 ) <D 

®, mmK.&Bi®ffi 7 frbom 1 fi#* h >j #tcnjE<i 
^m^rs^iiiusgi i. mBEft^BiTSfiicfcOA^ 

Ui^cgmt^ttJ^-r-Sa^U-* 1 2, gJ2{f 
^tj£DT«5|Sg 1 <D|glft^^±t--2>^a[HlifS 1 4 , 
ft^HISS 3 (CiE^^*^n/c i £ KteSHSS 1 1 * 'J 

•fe » f- r r -s^shss i 5 *fit^. . a-?iE8ti[5i8S i <om 

tenWLZ tfc W UTtSim®jfe£tti;>3T-2> iEmijfct&W HISS 
«3>A-u-ji l 0 i^CftjlCDlHlgS ( 1 3. 11, 

i2, i4. 15) -cmf&ztiz&m&L&mmMZfi-r 
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7^ 
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11 
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10 



9 



7~ 



"7~ 
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8 



7 

-Z. 



5 Ra 



Rb 



Rx 



(2) 

1 

xa^aiEtsm^ia. m&mmiz&mmmzvKz^t 

Ht 1 ©ff^cifcCT^E^i h ^^©fcH^ESrffiTi* 
■B-Sm 1 ©fciaiElSS^ifEmW Wf-^fflEMSSK 
fci^T. mrl3®mEE«Slil8S«, wfiB^ 1 ©fi-sffc h y 10 

#4 L/TBif^©B#^-c^b-r-2»^iEii^'&w^-r?»m 

u.mz<Dm^*mt)?z>m2<D^i'>*i<-$t, mam 
2 ©«-^(ctt>Drmfaig«jiHiss©ig«ij*ff±-r © 
Maniss <t . Miaffm h ^ > x ©fiwtcjEfittcmsbwijt 

aiHSS4 %«it fcC 4 **WR4T SEE*-/ 

ffittf 4lllS«JiSOEE«-f * CcttRSftiii** 20 
«ili»*«AfcBE«^>/"t-*fflfiaHI8«:*jt»r. 

tftW«aE*J»Tj£fB<fc ») l» 4 * CCi& 3 ©«#* W^T 
4^ 3 ©3 >;-c u- £ £ , fulB^ 3 ©ft #&cjtc» D TfSffB 
E§l-5 >*©UtfJ*E*<8T3 t»-£Jft5 ©MSHSg 

4. MiBm3©ft-^^ h 'j tit is-cmfsax&mvxit 
*s*E«^*ttto-r*»6©ftHiiiiiS4. mtamEEm 
mfinimm <* o t> i * «:» 4 ©ft # * a^-r 4 

©3>^>-U-5?£. HUiSSS 4 <DM-^tCJCfeC -CBUfBfggtllll 30 
IS©iett*#±r**7©8Ha|5|«4. miiBE11h5> 

[ill** 3] IMII»^fi«teW*-.5EE«h5>*4 

<5MSg«:l£Em h 7 ^©tH^HE^tfctH LTtfetH^ 

W5£tt«fc9*St»4S{cm©M**tttfj-r4S*l©=» 40 
>;-cu-£, Rjy®E^l©M#«CItvD'Cg[ESh-7>X 

tc*wa»atfjwE*<ST3iiafii 1 ©*naie]s§£#tf 

ES^>'<-£JB£8IhIS8K:*JI»T. Stftai&^EGSglH] 
ggtt. BUfB0 1 ©fl^£ h y #4 LTiffi£©ll«£8rC£ 

^tr*«Efi-9*a*-r*»2©«aiigHii. mrtaiSE 

«#j^3effl<fc9*Sl»4SK»2©«^*HWrJ-*» 

2©n>^*u-^£. mriam2©{f-^(cic;DrHfriBlgift 
@!8©«[»*if ±r s m 3 ©a&aiasg £ . nr iBEm h 5 
>x©m?^{ciE^«:m«5*isen/c 4 * {chuibsb 2 ©^a 
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r*lffl«a*U*r*iiWlH*ai#Si. liireBttHflSifc 
^0f3effi«fc«3^:#(.»<!:#«:03©m^*Ul*-r4^3© 
=i>^U-*4> itiriSlS3©m^Cj£DTBijtBE^h-7 

>*©aa«E*irF3-es5&5©*jfflEi!»4. arias! 
3©flHf«r h y #4 or§fS©^^r^{bT-5SU« 

•9*u*-r*»6©«iaiaiS4. rosBSBEd-^^ef^ffi 
<fc o «,> 4 * icm 4 ©ft#% ttj^-t 4 ©n u 

-#4. MfBJI4©m^I&D-Cm)faiEa!j|51SS©IEffiij ; & 
ff±-r^^7©MaiISS4. WEBE*l-9>*©*ffi«C 

iE^^^sij^n/c 4 £ ic mam 3 ©^ainsg* y -tz » 

hfSJH 8 ©#91058 4 EK, iwiBfS 1 ©^a 

HKatf«rs Bin 5 ©^aiHisg 4 . mam 2 ©^aasss 

UffilgJiI6©ffiai3l$4. BtifB^3©Ma(5I8SSi>'Hijfa 

m 7 ©*saiiisg 4 . mam 4 ©jaaiiisgsomia^ 8 © 

^a@SS4. HfrfB^2©3>^ , U-^&!>*BUlB^4©3 

>^u-*4«. -en^n^ffl©[Hi8S-c#j^3n/cc4 

[0 00 1 ] 
[0 00 2 ] 

[fie3R©SfR] li£*. C©«©JES-C>>'>'--^ffl«ai5I 
SS4Lr« > m#H 4 tC^3ft£<£ 5 &#«&©&©# 
PfWJ, C©ff*-r>/<-*ffl«RSKB:, Kttgl 
S§ 1 SEE« h 5 2 -SHKfll^ 

«^CC J: SS^IilSg 3 ©-4Sm»*EE« h 5 >X 2 teg 
MO. flo*WfiaK3©flMIHHII*«t»i»Rx4^L-r: 

^ 4 it(c . ft^nag 3 (Dm^mRutmm 

Rx©rBI4II«6|5IgSi©A^ffliJ4K:?gSSE^aiB]Sg4. « 
E-ffliR»(V-F) 3>/<-*5. SO*#ia[5IS86£ 
/rSESMS-lf. MCC, (E^h7>X2©tH^ffliJSO ; ©<w 
HS8 3 ©— ^^-ffli|©rBl * 2 o©#JBgtxf§ R a, R b * 
^OrWtWdU. S^Ctie>©»ffiJSJa«Ra. Rb 
©ffl 4Maiel3§ 6 © A^flJ 4 (cM^E^WIhISS 7 Ma 

>r«u-*8**ttE«tt3-e. iamE^aiHiss^tgfiRu 

[0 00 3] C©ES-/>^'-fffl«aUI«©»^ > ft 
^0883 tc^pag©4ffl(,>4c 4CC<fc otEi-f »<- 
>)WMMitj|««B©t04I/T«lt*. ft^(HlifS3 
©^MffiB@©^mW1#14«. E*^>^-*©HHWM8 

<-r>^-jriaB) <cKik (do s^««&snfc 
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3 

tcfc-o-co-s,. cftfcio, es mzm 

[0 0 04] 05 «. CC-C©ESh7>X2©8bfFI$ 
14 <JWmi4> £^&&K#t-£ft#1IE©liat&K:J:9 
^Lfc£>©r&-2> 0 ESf-7>X2©:ftM#14tt. tit 

[0 00 5] a*. «EE-ffl«»a>A-if5'Ct*. ffl 
flE©Sift»f r 3(Ctt£l,T*s9. JIm (ftNtflBB) © 

>*#£ffc0fciitfJ«EEV4 2£LT<,>a. X. WE- 

ifcWBfieffltCtt -5<fc 5 CCJBjffiR f r 4 *%tJi3P?n. -eft 
(CfCCfcffiHR f r 5 ©Ui^flSEEV 5 TlUbBB 1 &jl 
LrBEmh^>^2^IBtt)-r?> 0 fflU ±j£Ufc#*JS 
j£$fc{C*j<,>-Ctt fr2<fr5<frl<fr4<fr 

[0 0 0 6] <bC6r, Elh7>X2B, ft<wleI8S3 
©&l«*#»#oTttU£S{atoflE3tt*t. -giffi-i 30 

*0. #Effi!/i3§Ra, Rb©«6(Ci^©ffl^E 

R b CCteHTttEEM h -5 2 ©tftaWEaWWR Lfct» 

fas -c±#? i> tc t * «cjjb£©*e*» h n £ «fc *> K#E 
tb*sts3esnt:c>4. c *> Lfcttiirc«®fiE<5MS8 

[ 0 0.0 7 ] BP*>. #E3nfcmE«jaiEfttH[lS87 

©r. mK-m&&^>->i-i'5<DmfjmWimt<&T 

U EEmh v>^2©a*mEE«itftn-r^, flu eh 
h^>^2©m^JI^5E©fii«±K:A e c4<i:. HE- 
S&ifcn >;•?- $ 5 ©ffl^ffl«»«r?e< T 6 C £ CC J: 

[0008] c©j:^>5c. mj-coKmjisrt-zm&m 
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Sftft^cES h5>X2 *>6©tH;>jmEa i i®lEk:& h 
[0009] 

[2£W#JIS&Oct5i-r£3l^] Jb^b/cHm-O^'- 
*JB«@|5IS8©t§£. *©il*E«8l0B5«:*j(,>r— a 
EES h ^ >^©tU^m)I*iigSBECCiCj: or fcSffi- jgjg 

* o TEH h 5 >*©tti;bHE#B@:*:i* < &n«fib < 
[0010] #$W!tt. c © J: 5 &FrlJgI.'££ftS&T-< < 

ftsn^fc©?, -{-©SffinaMm. %)mm<M'mKR 

0'fflmSiE©«S?:tf^f#^><!:*«:. EH h 7 >*©)&» 
[0 0 1 1 ] 

[ISgI*»?&T6fca!>©^©] #»J|fcJ:fttf v ruh 
SES h 7 >^?:|gl!)T^|5]SS^fiX©]E 

(C, i&SSE«SI5]S§«i*E«ih7>^©ttl^E?:^ 
tBLr^WmE^a^T.5 h5>xm^SE^ffi^©, 
§a^tHSE*^Sffi<i: 0 i t(c® 1 com^zmt) 
t5Sioa>Au-i!, Ro'g[0i©«-^ccji;Drig 

EM h 5 >X(Da*mE?r{ST3i*-S^ 1 ©^088^ 

^£fE^-r>^'-^ ffl«iiiig§«cfci^r. mhe«si] 

8SW. m 1 ©«-!?£ h 'J^/i LTBiTS©B$^-C^b1- 

siiEm# ; fctB^-rsm2©^ai5]8§<i:. mKm^m 
J: o a # l» i * tc* 2 ©ft m^t- s m 2 © a > 
Au-^i. ^2©m^cr&DrigKii5igs©igBti^ih 

TS03©^SHISg<!:. El h ^ ^ X(D%nVisEn^m 

mmtitc t # k:^ 2 ©msihiss^ -t h -r -5^4 © 

So 

[0012] *^w«:cfcn«. igatnuss-cft^* 

3?«:f^:3 n4 ja^^SHUgg^d^fcEmw >^*- $ 

w 4 fifef&siiS* tfctii l r ft mmm.* mirt z> mm** m 
em b ^xcom^mE^ffiTs #4ip5 <r>wmw& 

i, m3©ft#?r h 'J t/-C^©B$^r^{b-T 4 
SE<l-^?rto^-r4m6©toS|51Sg<!:. mEM^*^S 
<B J: 0 A* I » £ £ (CIS 4 ©ff-Sf* fcW3T i>m 4 © =i > 
u-^£. m4©(I-^«:fc;GT|gffiti[18S©|gSI)*f?±T 
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5 

Wtf&tltc t S icm 6 ©8MIUSS& 'J -fe * h T 2>%i 8 ©45 
£. 

CO 0 1 3 ] ffe;^ #»W«cj:*U;*. IgSililsISSTft^r* 

t, inmE«si5i8§«. m i <omm bv#t uxmn 

W^2©3>Au- : s( ( b > »2©flr*«cifci;'CliM& 

©Ai^fKiEstcssE**fisnyfci # tcgr 2 ©^aisiss* y 
■fe-7 h-r*ai4©*jHiiiBs£*«*.. mmmmmmffi 

3 ©<f#tCfc; CXE.M \- 9 >^©ffl^lE*fiT3t5 

m 5 ©a/mass ± . » 3 xm fevm 

«E«#jMWe«J: 0 t> i * cc» 4 ©ft Htfjf 
5f4©3>AU-$i > Jil 4 ©{f^CtfS DT|gS&|H|S§ 
©lESb£f?±-f £3!7©MaiHlS8<!:. Elh7>X©t 
ffi«ciE«KWfoa%ftfc£ *«:» 6 ©#91IaIS8£ 'J Hz 9 

h -r *m 8 ©^aia^i mtc. mi<Dmm®& 30 

RC«[l5©8HIIiB£. m2©^iIls]SSRO'm6©^a 
PSSi. ^3©^ais]S8SC>'m7©toaiHl8Si. »4© 
MSlHlffSR!>*m8©toai51SS<b. »2©=i>'<U-*;R 

c;»4©3>Au-*i(j, ^n^n*ji©[iiES-cif^ 

C0014] 

[*bj§©38S6©JBS] felT«:3|jSffi**tf . *&BJ©EE 

•own**. 

[ 0 0 1 5 ] 0 1 «. *%30©-£ffi0lK:ffi&JEEtt<f > 40 
'<-*ffl«B®!S©*4^fi&&^l'fc? , n 9 i'lT* 
S. C©E«-f»<-*fBfii8HIHB©*B£«>. i4(C^ 
Lfcfi^©[sIS8«tl5l«K:. Jl«r*«r?ftl««««{cj:4 
J»fifiIB83©-WT-(BI*ffi*h9>^2K«»b. S.O 

s^iHisg 3 ©ffeffi^wj hieing r x tin, rmmmm? 

«iM|5]SS3©ffe4g^-|ffJSa'lgCiSRx©P5i 

(V-F) 3>/<-*5. SO'MSIISSI 3*/|-fflffiHl 
3*. M«C. SEmh7>^2©a^ffliJSO'fi?wlH]S83© 
-^HSJ©rig£2o©#!IffilngRa, R b 50 
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ife^MU, E.-3Cti&©&E&in8Ra. RbOPliM 

warn 3<DxtjmtifcmwtkmmmiSLif=»^\y 

<£SSIsJS8 ; £{fx.T<,>£ 0 

[0016] EP^. C©ia®E«Sa5188(c*Jl>T. i&m 
EE&ffi[5]S§ 7 ttEE* h 9 > X 2 ©ta^HE ©tfcm*#JI 

•5^1©3>^*U-^<!:ife->r*J<3, MSIhISS 1 3 «Ui 
1 ©fl-Sf (tt&DTEIt h7>X2 ©W*SJI?:<£T$ 1± 

[0017] fiu C©E«^>><-*ffl«flH3K©» 

«EE-ffl«»a>^-*5. AttEBtfttHI!gg7. a>rc 

u-*8. &u%i!iaggi 3) ssi©(t# 

£ h y UrM5£©B*5£fK-C^b^-5«EEfg#*m^ 
■T5»2©*S1BKH It, «Ee-ffcW*rJEffl«fc?>** 
l»£S(C*2©«^*tti;&-*-.S»2©:a>/'tU---:Sr 1 2 
i. *2©fi^«C|£0r|g«iiaKl©IB»*fl l ±r4* 

3©^ai5isgi 4i, ESh5>^2©tii (ftfflatt 

3) «c«fi(E3Wjftnitt(r»i* (iS»rB#) «:®2©MffilEl8S 
^2©Maisl8§l 1 9 h R-r^^4©teSIHS§ 1 

[00 181X. C©ffi*-f >/<-*ffl«3lia88©tB 

^ igabiugs i -enm inm^3) zm-Tzmmv? 

*«3fSfflJ: O^tC^ <b #tc^3 ©fi-^?rUB*-r^m3 © 
3><u-^ioi, f&3©{f-^tcfSi;TH^h7>x 
2©m*mff*iST3i±^>^5©toaiiI8Sl 3i. f 3 

*a*rs»8©«kaiiisi 1 «E«#*«»f]efiij: 

0^*l>i*«:»4©fi#«:U^*J|!4©3W«U- 
fl2i, ^4 ©fi^tcio DTlgSftHSS 1 ©|g«)>&^± 
T€>^7©^a|5|8§l 4i. EIh7>^2©M (ft 

#mss3) (c®sss*tssnfci* (Mf«B$) tc^6©to 

913181 1 £-fe9 h S-r^iitK;^ :E^C^ifc#«Eft/c 
<tt«:S6©tofflI5igsi i *y*9 hR-rs^8©5aa 
[3881 5 

[00 19]BP%. C©IEm-('>-'^-f ffl«S088©a 
^E«@tH]S8SO*a^«S[HlSS«:fcc^r«. IS ISO' 
^5©^aiHl38l 3<b. m2SO*^6©toaieI88 (7 y 
9 7'7P9 7-lHl88<!:-rSlt^*^7n-C^6) Hi. I 
3 StfS 7 ©MfflHSS 14i, ^4 SO'Si 8 ©^SUSS 
15i, ^2S^4©3>^'U-$12t)!li 1 -en^ 

ft#si©[H]88-c«}/?K 3 nr c >s . 
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[002 0] C©ES-Y>^-*ffl&g|5]S8©i©^<>. 

^ t S iCBbff 3 H & <!: . JUS? -Y > f - * ifim^ ± 
&&gA£ % £/c«?>K:#?EJ:b#itA U #E&©tSR a , 

r b <D*pm&c ^(DmtjMKicbtm utcms-nmion 

-enfifc. #Efitnf§Ra. Rbtc*Jl,»-Cttl£mF9 

^ LfctK^r»j&11E«&[H]S8#SK . 
[0 0 2 1 ] SP*S. #E3nfcSE«jS1IE1*;WIIISg7 10 

wm z titers ternKfimnffitmic rj:^tmt>tix 

i±£„ » 1 ©a I/ - f 8 CDi 1 <DMffl**^tf 
•Si. ^2©MfflUfSl 3t2©M3|5] 
8§1 I3&J7 'J -jzrm&XtbZt, ^©tH^BSS 

2©3>A-i.-$ i 2©A^tcg:g3nru-5B#^ii] 

i, S&2©3>AU-£ 1 2cDHi** s S*E-r-5>. C©J5 20 

K$n/c»2©3>^i'-$ i 2 ©tH^n 3 ©Mam 

S§ 1 4 (C A#T -5 £ . fH 3 ©^SlelSS 1 4 tffgftSBg 1 

[002 21 I2B, C©E^-Y £ffl<£SII!S§© 
«*BE«fllSII»«: J: 4aK»ffNF«c*»U**aw>«Hlfi 

[0 02 3] CCriJ. »WEtftffilliJS7*»6m#3*i 
&1&tWiEa©t§^ SflK«ltHI5|SS4-C«im3tl4SSa 

*5^-c*o. «BE-jaaa»3>^-*5©a*ffl»gRw 30 

flpoc J; «3 b$m t £«:IEWj[518§ 1 <c J: £EH h 7 > x 2 (c 

*rr-Bre»«EE3&«*wnT**j. a i ©^suss 1 3 *sm 

n b -- £ 8 #> 6 3 ft £IS 1 ©ft b ©i^B. 
®1gEl£ffl[e!Se 7 6 ©*fc W^BE a #«SE©ttfcl±& 
/ci *© * -f 5 > ^-C3i^±*iS^ £ ft ZW&Ztn V 

[0024] I2©3>m'U-$ 1 2l,CAt>$tl2>m2 40 
©^SlHlSS 1 1 frh<DWtt.m*% c (DWiBlCM LXit, M 

nE&aiisra i e>©&mnE a &ffijzmu±<D tzic 
mi <d^>j*i>--$ 8*Mr>tcm i©ff-^b*57 y 

7 n i- 7'|5is§©-fe bXt}dc\i>±. f2©3>^'U- 
3? 1 2©A^£%-o-C^rS©B$^t > A*m£E*J±^-r 
Stit?<httSC:£&CTt/C<r>&. flU C©SIEfI#c 
AifftSf^ntl^tElK&Si, ^2©n>^N-U 
-* 1 2^6W^$n5^2©fI^e©^«S3S-r 
£„ C©SI5Sn/cm2©=i>^-U-^©to^ (UI2© 
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SSI 4ttiB8b08Sl *#±Stf. EHh7>*2#fM: 

@8§3©^Bt@'S«:^*asmiJSd©^KpgL'rti. c 
©*§ » ffl * *> Hi t £ ^ 0 r I „ 
[0 02 5] C©«fcMc. ES-f >^'-^ffl«aiHS§-e 
{*aSJE^tUlIifS7©Hl* (&ffiHEa) ©if^^mS 

©B^ra^i o2o tcmc mmEEmmmmm < . 

[0 02 6] iC^t, l*MfK:Emh7>*2©©<w 
«a«»1ftUlEllS9CC<fcgfctiIU ilS*#*SiES(cS 

«c & ^ «t . 0rs©m^j«± ft^tf i©3>a 

U-^8*fPli3#S„ C©t^S8t?«jaSSK«S|51SS*s 
Sii< 0 

[002 7] fi^[E]ifS3©#|£©gtt. iimES-f 
-^©IslSSfll^ <-f>/<-*@l8) KK«E (DC) m?S 

[0 0 2 8 ] fcr, cc-c«iiH2aSA 5 ffi< . filial 

[002 9]13«, EH-<>^*-*©SjS*SAU. 
-*ffl«»iaB8©a«E«aaiK«:J:*lWi«M^l«) 
[0 03 0 ] CCTB. a«EE*kHi@l87 3&»6ia*3*l 

^ai^Ea ' ©*§£. m?jfE^ffiiHi?S4-c^m$nsm 

iH8P(c «fc 0 B#ra ift«:|glftlHlSS 1 <fc SES h 5 >^ 2 

K*f-r*retWE*j*«ior » 1 ©^aieiifg 1 3 & 
ttb*-ciiMBR 1 «c«tsintt«BE*n r *Jr>ytaccscj f *9 

©m[4«:«/cnS«l J F-5:^L'Ct^. ^1©3>^ , U- 
* 8*i6W^SnS^3©<i-^b ®mE^ 
ffl@K7 3&»6©tftai«Ea '3WWSE©fita±ttoA:i* 
©2 5 > yv5L*>±W2>mBt tt&fltiF&nlsTO 

[003 1 ] ^2©3>^'U-* 1 2«CA^3nS^2 
©MSIhISS 1 1 *>6©®Eft-^c ' ©aSTCIfflOTtt. 
®SE^ttllHll«7*>P)©«iaSEa ' *«Bf Sfflfe[±© £ 
*{CJ(H ©=»>^-u-$8*il-?/cmi©m#b »57 

/<U-jr 1 2©A^3incor9f5£©^F5ES[rA^3mE*s 
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-L^-r&EST-ifrSC fflL. CC9HEE * 

HE a ' ©f^cc^5n-SJ: i 5K:ft?gf[il8S3<D^© l » 
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